O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuMH 061ikoBHI HOMep: 0224U031366
Jep>kaBHuUMH peecTpaniiinuii Homep: 0123U101920

Bigkpura

Dara peecrpamnii: 16-04-2024

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa erany: JlociimkeHHs pyHIaMeHTaIbHUX 3acajl TpaHCcpopMallii TpaHCKOPLOHHUX €HEPTreTUYHUX CUCTEM
IToyaTok erany: 03-2023

3akiHueHHs eTany: 12-2023

Bup, 3BiTHOTO ZOKyMeHTa: [IpOMIKHMIA 3BIT

2. BukoHaBeup

Hasga oprasnisanii: CyMCbKuil 1ep>XKaBHUI YHIBEPCUTET

Kog, €IPIIOY /ITIH: 05408289

MigmopsaxoBaHicTh: MiHiCTEepCTBO OCBIiTU i HAyKu YKpaiHu

Agnpeca: Byn. Pumcskoro-Kopcakosa, 6yz. 2, M. Cymu, Cymcbkuii p-H., CymcbKa 0611, 40007, Vkpaina
Tenedon: 380542334058

E-mail: kanc@sumdu.edu.ua

WWW: https://www.sumdu.edu.ua/

3. Bnacuuk peayabtatiB HIJKP (mpoayKiii)

Hasga opranisanii: MinicTrepcTBo ocBiTH i Hayku YKpainu

Kog, €IPIIOY /IIIH: 38621185

Appeca: npocnekt bepecreiicekuii, 6yz. 10, m. Kuis, 01135, Ykpaina
MignopsaaxosBaHicTe: KabineT MiHicTpiB Ykpainu

Tenedon: 380444813221

E-mail: mon@mon.gov.ua

WWW: https://mon.gov.ua/ua

Hasga oprani3sanii: CyMCbKuUil 1ep>XKaBHUI YHIBEPCUTET

Kog, €IPTIOY /ITIH: 05408289

Appeca: Bys1. Pumcbkoro-Kopcakosa, 6y, 2, M. Cymu, Cymcbkuii p-H., Cymcbka 061, 40007, Ykpaina
MigmopsaxoBaHicTh: MiHiCTepCTBO OCBIiTU i HAyKu YKpaiHu

Tenedon: 380542334058

E-mail: kanc@sumdu.edu.ua

WWW: https://www.sumdu.edu.ua/



4. JI>)kepesia Ta HanpsiMu piHaHCYBaHHA

IligcraBa aJj1s npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPaJIbHUM OPTaHOM BMKOHABUOi B[y, aKaZleMielo HayK

(ros10BHMMU PO3NOPSIAHMKAMU OI0TKETHUX KOIITIB Ha poBeaeHHs HIIKP)
KIIKBK: 2201040

Hampsam ¢inancyBaHHS: 2.2 - IPUKJIATHI ZOCIiIKEHHS i pO3po6KU

J>kepesia piHaHCYBaHHS

I>kepeJio ¢piHaHCyBaHHA: 7713 - KOWITHU IePXKOIOIKETY

daxruunuii o6car dinancyBanHs 3a 3piTHmH etam: 1050.000 TuC. TpH.
5. HaykoBo-TexHiYHa poooTa

HasBa po6oTHu (YKp)

ExoHOMiKO-MaTeMaTH4He MOZEJIOBAHHS Ta TEXHOJIOTII yIIpaBiliHHS TPAaHCKOPIOHHOIO €HEPro6e3NneKolo B yMOBaxX BOEHHUX il Ta

MiCJISBOEHHOTO BiTHOBJIEHHS

Ha3sBa po6oTH (aHrJI)

Economic and mathematical modeling and management technologies of cross-border energy security in the conditions of
military operations and post-war reconstruction

Pedepart (yxp)

O6'ext mocmigxeHHs - CUCTeMa COLi0-€KOJ0r0o-€KOHOMIYHMX BiJHOCHH, IO BUHUKAIOTH IIPU YIPaBIiHHS TPaHCKOPAOHHOIO
€Hepro6e3rneKo0 B yMOBAaX BOEHHUX [ill Ta IICISIBOEHHOTO BifHOBJIEHHS. [IpegMeT MOCITiIpKeHHS: TEOPETHUYHi Ta METOIUYHI
3acagy YIPaBIiHHS COLIi0-€KOJIOTO-€KOHOMIYHMMU BiJHOCMHAMHM, IO BMHUKAIOTh Ha TPAHCKOPJOHHOMY piBHI 3 NPUBOLY
yIIPaBIiHHS €HEPro6e3rneKkol0 B YMOBAaX BOEHHUX il Ta MiCJISBOEHHOTO BiJHOBJIEHHS. METOIO NOCIIIKEHHS € (OpMYyBaHHS
(dyHzaMeHTanBPHUX 3acaj, TPAHCKOPJOHHOI eHepro6es3neku mif miero Gi3nyHuX, KibepHEeTUYHUX i riOpUIHUX 3arpo3 KPUTUYHOI
eHepreTnyHoi iHQpPacCTPyKTypy [Jis MiABUIIEHHS KOHKYPEHTOCIIPOMOXKHOCTI MOCTa4YaHHS BifIHOBIIOBaHOI eHeprii [0 KpaiH-
cycigiB, MOJOJIAHHS CTPATEriYHOI EHEPreTUYHOI 3aJIEJKHOCTI T CTAJIOr0 COLIaJIbHO-€KOHOMIYHOIO PO3BUTKY B YMOBAX BOEHHUX
Iif Ta IMiCJSIBOEHHOrO BiJHOBJIEHHS. MeTonM HOCIIIKEHHS - aHalidy Ta CHUHTE3y, CTaTUCTUYHMM Ta PErpeciiHui aHajis,
incrpymenrapiit Machine Learning Ta Artificial Intelligence, ML knacrepusauisi naketiB po6it, LSTM i pekypeHTHi HeHpOHHI
Mepexi. Ha mimcrasi npoBeeHnx JOCiKeHb OTPMMaHO HayKoBi pesysibTaty: 1. JJOCHigKeHO 3aKOHOMIPHOCTI TPaHCKOPJOHHOI
B3a€MOJii KPDUTUYHMX €HEPreTUYHUX CHUCTEM B YMOBaX [JIOOAJIbHUX O€3MEKOBUX BUKIMUKIB. 2. 3alpoBaIKEHO HOBI
(dyHIaMeHTanbHI 3acagyu 3abe3MeYeHHs €Heprobesneku Iif i€l (isnyHuX, OUPPOBUX i TiOpUOHMX 3arpo3 KPUTHYHIN
TPaHCKOPJOHHIll eHepreTuyHiil iHppacTpyKTypi. 3. Po3pobyieHo HaykoBi 3acanu TpaHchopMaliii TPAaHCKOPAOHHUX €HepreTUYHUX
CHCTEM 3 TOYKHU 30pY MTOCUJIEHHS KibepOe3eKu eHepreTUYHOro CEKTOPY. Y3arajJbHEHO Cy4acHi NepesioBi JOCTiIPKEHHS 3 TUTaHb
OLIIHKA CTaHy €HeprocucremM /jsl 3a0e3le4eHHs CTiMKOCTi Mepexi 3a ymMoBU KibepHebesneku (DDoS araku Ta FDIA). 4.
Po3po6s1eH0 METOMOJIOTiI0 MPUMHATTS PillleHb IIPU YIIpaBiliHHI TPAaHCKOPIOHHOK €HEProde3leKOol B yMOBaX BOEHHHUX Hiil Ta
MIC/ISIBOEHHOTO BiJHOBJIEHHS, BPAxOBYIOUM TEHE3UC KOHQUIIKTIB # MpOTUPiU CTelKxosmepiB 11 3a0e3le4eHHs 3eJIeHOi

KOHKypeHTOSﬂaTHOCTi B ME€JKax CTaJIOTO PO3BUTKY
Pedepar (aHrI)

The research object is the system of socio-ecological-economic relations that arise in managing cross-border energy security
in the conditions of military actions and post-war reconstruction. The research subject: theoretical and methodical principles of
management of socio-ecological-economic relations arising at the cross-border level regarding energy security management in
the conditions of military operations and post-war reconstruction. The study aims to form the fundamental principles of cross-
border energy security under the influence of physical, cybernetic and hybrid threats to critical energy infrastructure to
increase the competitiveness of the supply of renewable energy to neighboring countries, overcome strategic energy



dependence and sustainable socio-economic development in the conditions of military operations and post-war reconstruction.
Research methods - analysis and synthesis, statistical and regression analysis, Machine Learning and Artificial Intelligence tools,
ML clustering of work packages, LSTM and recurrent neural networks. Based on the conducted research, scientific results were
obtained: 1. The regularities of cross-border interaction of critical energy systems in the context of global security challenges
were investigated. 2. New fundamental principles of ensuring energy security under the influence of physical, digital and hybrid
threats to critical cross-border energy infrastructure were introduced. 3. The scientific basis for transforming transboundary
energy systems to strengthen the cybersecurity of the energy sector is developed. Modern advanced research on assessing the
state of power systems to ensure grid resilience in the face of cyber threats (DDoS attacks and FDIA) is summarized. 4. A
methodology for decision-making in managing cross-border security in the context of military operations and post-war
recovery is developed, considering the genesis of conflicts and contradictions among stakeholders to ensure green competitiven

Inpexc YIK: 330.4, 338:504, 33; 330

Kopgu Temarnunux pyopuk HTI: 06.35.51, 06.71.63, 06.01.01
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykii (ykp): @yHnameHTanbHi 3acaay TpaHcdopmaliii TPaHCKOPAOHHUX €HEPTeTUYHMX CUCTEM: aHAJIITUYHI MaTepianu
HasBa npoaykuii (anru): Fundamental principles of cross-border energy systems transformation: analytical materials

OuikyBaHi pe3yJybTaTH: MeTonu, Teopii, AHaIITUYHI MaTepianu

T'anmyss 3acTocyBaHHS: EHepreTyHa rajysb HallioHaJIbHOI EKOHOMIKA

Onuc npogykuii (ykp): JJociifkeHO 3aKOHOMIpHOCTI TPaHCKOPIOHHOI B3a€MO/Iii KDUTUYHUX €HEPTeTUYHUX CUCTEM B YMOBAX
r7106a71bHUX 6€3MeKOBUX BUKJIMKIB. 3aITpOBa/iI>KeHO HOBI PyHAAMEHTaJbHi 3acafy 3abe3neueHHs] eHeprooesneku mif, mieto
(pisnuHuX, UMPPOBUX i rIOPUIHUX 3arPO3 KPUTUYHIN TPaHCKOPIOHHIN eHepreTUyHil iHppacTpykTypi. Po3pobiaeHo HayKoBi
3acangy TpaHcdopMallii TpPaHCKOPIOHHUX €HEPreTUYHUX CUCTEM 3 TOUYKU 30pY IIOCUJIEHHSI Kibep6e3reKy eHepreTUYHOro
CeKTOpY. Y3arajbHeHO CyJacHi repefoBi AOCiIKeHHS 3 TUTaHb OL[iHKY CTaHy eHeproCUCTeM /iJis 3abe3nedeHHs CTiKOCTi
Mepexi 3a ymoBu KibepHebesneku (DDoS ataku Ta FDIA). Po3po6s1eHO METOI0JIOT 0 IPUMHSTTS PillleHb IIPY YIPaBJiHHI
TPaHCKOPJOHHOIO €HEPro6e3eK0I0 B YMOBaxX BOEHHUX il Ta MiC/ISIBOEHHOTO BiJHOBJIEHHSI, BpaXOBYIOUM FeéHe3UC KOHQIIIKTIB i

MIPOTUPIY CTENKXOJIAEPIB /1715l 3a0€3I1eUYEHHS 3€JIeHOI KOHKYPEHTO3/IaTHOCTI B M€KaX CTaJIor0 PO3BUTKY
ConjianpHO-eKOHOMIYHa cipsimoBaHicTe HTII: EkoHOMIs eHepropecypcis

Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposagaskenns HTII: BuposamxeHo

Crpoku BrnpoBagskenHs: 01.202312.2023

BupooHuK npoaykuii: CymIy

CnosxuBavi npoaykuii: CyMCbKUH Jep>KaBHUIN YHIBEPCUTET, 32Ky BUIIOI OCBITH

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu
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